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The Binding of Helix pomatia and Ulex europeus Agglutinins to Normal 
and Psoriatic Skin 
JONATHAN N . MANSBRIDGE , PHD. AND A. MERRILL KNAPP , B.A. 
International Psoriasis Research Fou.ndation, Stanford, California, U.S.A . 
We have compa red the staining patterns of Ulex eu-
ropeus agglutinin (UEA) 1-FITC and Helix pomatia ag-
glutinin (HPA)-F ITC on norma l and psoriatic epidermis 
in orde r to follow the production of the binding sites as 
a funct ion of maturation. We have further characterized 
t he m with r espect to solvent extraction and enzyme 
digestion. The bandlike pattern of membra ne s taining 
by U EA I in the upper spinous and granular la yer cells 
o f normal epidermis is lost in psoriasis. Instead the re is 
a fainte r cy toplasmic s taining which is largely sensitive 
to c hloroform/methanol extra ction, and thus presum-
a bly is glycolipid in nature . Epidermal binding of HP A 
to norma l skin sections is mainly seen in cell membranes. 
I t spa res the basal layer and then increases from the 
supra basal r egion to the granular layer. HP A s taining 
in t he spinous lay e r is destroyed by extraction with 
T riton X-1 00. In cont ras t , binding to the membranes of 
cells in psoriatic epidermis is triton-resistant. The r esult 
indica tes the production of a component early in the 
m a tu r ation pathway which has no counterpart in nor-
m a l skin. HP A binding to the spinous cells of symptom-
less skin from psoria tic patients shows decrea sed sensi-
tivity to Triton X-100 b y comparison with normal. The 
r esults a r e discussed in te rms of changes in the pa thway 
of k eratinocy te matura tion in psorias is. 
Lectins have bee n widely used to follow changes in t he 
patte rn s of carbohydrate s ide cha ins o f glycoco njugates on ce lls 
during diffe ren t iat ion [1- 3) a nd malignancy [4- 6). Diffe rent 
lect ins , possess ing a va ri ety of suga r spec ific it ies, s how cha r-
acter ist ic patte rns of sta ining in epidermis [7- 9] which have 
bee n related to t he deve lopment of a n increasingly complex 
se ries of glycoco nj ugates durin g keratinocyte matura tion [2]. 
l n general, th e basa l layer binds comparatively few lectins such 
as co nca navalin A, P haseolu.s hepaticus, and wheat ge rm agglu-
tinins a nd even in t hese cases binds them to a lesse r extent 
t ha n does t he malpighi a n laye r [9,10]. A nu mber o f lectins such 
as t hose from peanu t, soybean , Sa.phora japonica, a nd Helix 
pomalia. , bind to t he ma lpighia n laye r in a ma nner which 
inc reases in th e spin ous laye r towa rd t he stratum gra nul osum 
17,8,11 ). Ulex europeus (U EA ) I s hows t he na rrowest ra nge of 
bind ing, s ta ining only t he most s uperfi cia l laye rs of the stratum 
co rn eum [7,8,10,12]. 
A number o f s t ud ies have repo rted abnorma li t ies in t he 
glycoca lyx of epide rm a l ce ll s in pso rias is [13- 15]. Wi t h the 
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Abbreviations: 
-FIT C: designates the flu orescein conju gate 
HPA: Helix poma.l.ia agglutinin 
PBS: phosphate-butTered saline 
SDS: sodium dodecyl sulfate 
UEA: Ulex eu.ropeu.s agglu ti nin 
ava ilabili ty of lectins, it has become poss ible to cha racte rize 
cha nges in glycoco njugates more prec isely. E xperiments on t h e 
binding of lectins to iso lated cells have shown a lte ra tion s in 
t he affini t ies and numbers of reactive s ites, notably in t h e cases 
of UEA I [1 6,17]. In addi t ion, fucose-containing glycop rote ins 
which include t he UEA I binding s ite [ 18-22], show con sider ~ 
able changes in structure and peptide chemistry. In such stud -
ies, however , it is difficult to relate t he cha nges to t he matu ra-
t ion of t he ke ratinocytes, but t his can be done in epiderma l 
sections, using t he a rchi tecture of t he t issue to fo llow t h e 
appearance of glycoco njugates . Accordingly, we have compa r ed 
t he distribu t ion of lectin binding s ites in norma l and psoriatic 
epidermi s by means of flu orescen ce mi croscopy o f frozen sec-
tio ns . 
Of t he lectins we have studied , we have co nce nt rated in th is 
pape r on UEA l and Helix poma.tia (HPA) which a re two lectins 
whose binding pattern s s how marked diffe rences between nor-
mal a nd psori at ic skin [1 2). The overa ll approach in t hi s work 
has bee n to examine t he pa t terns of binding s ites as fa r as 
possible by solvent extracti on and enzyme di gestion . In ge ner a l, 
chlo rofo rm / metha nol extrac ti on has been used to ide nt ify fea-
t ures of t he sta ining patte rn not attribu table to glycolipids [23] 
a nd Trito n X-100 extrac ti on to iden t ify cytoskeletal constitu-
en ts [24 ]. The purpose of neura minidase a nd t ryps in digestion 
has bee n to iden t ify sites occluded by s ia lic acid [11] an d 
protein , respective ly. 
MAT ERIALS AND METHODS 
UEA l-F I'fC was obta ined from Vector Laboratories, Burlingame. 
Ca lifornia. HPA was purchased from Pharmacia, Uppsala, Sweden or 
from Sigma Chemical Co., St. Louis, Missouri, and was lluoresceinated 
by the method of Ri nderknecht 125]. Unreacted FITC was removed by 
chromatography on Sephadex G-25. T he molar ratio of flu orescein to 
protein was 5.8. Trypsin (0.25%) was bought from GIBCO, Grand 
Island, New Yo rk . Neuraminidase, hyaluronidase, chondroit inase A 
and ABC were obtained from Sigma Chemical Co. Skin samples were 
obta ined from the Department of Dermatology, Stanford Universit.v 
Medi cal Cente r. Normal skin was generally obtained from meloplast.)• 
and psoriatic skin from 4-mm punch biopsies ta ken, with in fo rmed 
consent, under Xylocaine local anesthesia. Samples were embedded in 
OCT (Lab-Tek Products, Naperville, Illinois), frozen and stored at 
-70' C unlil required. Sections were cut at 4- 8 11m using a Lipshaw 
cryomicrotome, air-dried, and stored at - 70' C. Lectin binding was 
unanected by storage for up to a year. Nine normal, 7 pso riatic plaque, 
and 5 pso riatic unin volved specimens were used for the preparation of 
sections. 
Reported values of the molecular we ight of UEA I range from 170,000 
IG \, 45,000 [16] to two subuni ts of 31,000 and 32,000 on sodium dodecyl 
sulfate (SDS) gels (J . S. Whi tehead, personal communication). For 
comparison of the results obta ined here with other work , it was impor-
tant to establish the va lue used in these studies. The molecular weights 
of the lec tin co njugates were dete rmined by chromatography on Seph-
adex G-75, Sepharose 48, and Sephac ryl S-300 using bovine serum 
albumin , ovalbumin, carbonic anhydrase, and soybean trypsin inhibitor 
as standards. The molecular weight of UEA I was found to be 63,000, 
i.e., a dimer of the 31,000 and 32,000 species observed on SDS gels. No 
association or dissociation was seen under the co ndi tions of these 
expe riments. HPA-FITC gave a single boundary on Sephac ryl S-300 
when chromatographed in the presence of 25 mM N-acetyl galactos-
amine. A molecular weight of 78,000 has been used in these studies 
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Staining 
Slides were lixed in cold ace tone for 5 min and a ir-dried. In experi -
ments where sections were pretreated wi th neuraminidase (0.1 U/ml ), 
ch ondroit inase (30 mU/ml ), or hya lu ronidase (30 U/ml ), slides were 
flooded wit h enzyme in phosphate-bu ffered saline (PBS) and incubated 
fo r 30 min at 37· c. In some experiments, sections were ext racted for 
30 min with 1% Tri ton X- 100 or wi th chlorofo rm:methanol (l :1). 
Digestion wit h 0.025% t rypsin in PBS was cont inued for 4 min at 23•c 
in t he case of psori atic mate ria l or 5 min at 37•c fo r normal. TheRe 
were t he max imal t imes fo r which the sections could be reta ined on 
the slide. All t reated slides were washed twice wi t h PBS for 15 min 
before staining. Slides were sta ined by llooding t hem with va ri ous 
concentrations of UEA I-FITC or HPA-FITC, incubating fo r 30 min 
at room temperature, washing fo r 15 min wit h PBS, and mount ing in 
22 mM cit ric ac id, 58 mM Na2HP0.1 in 50% glycerol/water. In late r 
experiments, the mount ing lluid of Huff, Weston, and Wanda [27 J, 
con ta ining 10 l'g/ml p-phenylene diamine in PBS:glycerol (1:9) was 
used. In co nt rol experiments, competing sugars were added: 0.5 M L -
fucose for UEA I and 0.05 M N-acetyl-o-galactosamine for HPA. 
S lides were exa mined using a Zeiss WL epi -illuminated lluorescence 
mic roscope wi th exc itation illumination selected by a 450- 490 nm 
bandpass lil ter and an FT 510 dichromatic bea m spli tte r. Sections were 
examined t hrough a 520- 560 nm bandpass barrier fil te r. Objectives 
were Neo flu a rs wi t h numerical apertures of 1.3 (40X) and 0.8 ( 16X) 
an d t he photographic eyepiece was a l OX Wild UltraphoL Under 
standard condi tions, photographs were taken with the 40X objective, 
us ing a 2- min exposure on Kodak Tri- X fi lm which was developed t.o 
400 ASA. For compa rison of staining patte rns under different condi-
t ions, t he image on photographic negatives was qua ntitated by micro-
densitometry . Comparisons were made between sections of the sa me 
skin sample, measured on t he sa me day under t he sa me condi tions. 
Microdensito metry was carried out on negatives magnified 275X from 
t he origin al section using a Joyce- Loeb! Mark IJI C microdensitometer, 
wit h a sli t openi ng of 250 Jllll and a 0- 2.4 absorbance optica l wedge. 
The method was calibrated using a fl ow cell wi t h a diameter of 170 Jlm 
fi lled with sui table concentrations of UEA 1-FITC and it was shown 
that, under t he sta ndard photographic condi t ions, t he pen defl ection 
was linear with UEA I-FITC conce ntration ove r the optical density 
range 0.06- 1.1. In the case of normal sl<i n, readings in corresponding 
regions (stratum granulosum , stratum spinosum , etc.) in sections 
t reated in di ffe rent ways were compared, bu t in psoriatic skin, where 
ra ther homogeneous sta ining occurred over considerable a reas, readi ngs 
were taken along t ransects at in terva ls equivalent to 7.3 t•m on t.he 
original section. 
RESULTS 
Dis t ribution of UEA I Binding St:tes in Normal Epidermis 
T he sta ining patte rn o f UEA l -FITC on norma l adul t hum a n 
ep idermis depe nded o n t he conce nt rat ion of t he lectin , re f1 ect-
ing binding s ites wit h a ra n ge of association con stan ts . W e 
distingu is hed t wo m ajo r p atte rn s, one t hat occurred at low 
concen t rat io ns (::0:: 0 .26 pM ) a nd t he second at high co ncen tra-
t ion s (>0. 26 JlM-47 p.M) . At low co ncen t ratio ns, in agree men t 
with Nem a nic a nd E li as [7], B rabec eta! [8 ], a nd Ka rinie mi et 
a! [12], t he m ost in tense stain ing occurred on t he me mbra nes 
o f ce lls at t he bounda ry of t he spinous a nd gra nul a r layers. 
Staining was essen t ia lly a bse n t in t he basal layer a nd of low 
inten sity in t he lower regions of t he spinous layer. The co ncen -
t ration o f binding sites increased ra pidly in t he m ore super fic ia l 
ce ll s of t he spinous layer a nd t he n d ropped s harply towa rd t he 
stratum corneum. In sections in whi ch washing was omitted , 
sta ining of t his typ e could be detected at co nce n t rat io ns down 
t o 8 nM. Omiss ion of was hin g steps avoided problems ar is ing 
fro m t he ve ry high rate of di ssoc iat ion of t he co mpl ex betwee n 
UEA I -FITC a nd its bind in g s ite, whic h we fo und to have a 
half -li fe of 15 min (unpublis hed resul ts) . At high co nce n t ra-
t ions, cytoplasmi c staining in t he spinous layer beca me evide n t 
and increased up to t he highest co ncen t ration of lectin used 
(F ig 1 B). W e have observed a wide ra n ge of inten s ity of sta ining 
of tissue from di ffe re n t. n o rm a l individua ls: in t he course ofthis 
and other investigation s, we have found 2 out of 25 no npso riatic 
specim en s in whi ch UEA I binding was ba re ly detectable. W e 
1-I PA A ND UEA BINDI NG TO PSORI ATI C EPIDERM I S 171 
FI G 1. Binding of UEA 1-F' ITC to normal skin . Unfixed sections of 
normal skin , cut at 4 pm, were sta ined wit.h UEA 1-F'ITC at 0.26 I'M 
(A) or 4.7 JlM (B) in PBS. Symbols: d, dermis; bm , basement membrane; 
sc, stratum co rneum. Bar = lO }1 111 . 
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assume t hat t hese cases represent low values in a continuous 
distribution and are not exceptional. 
Sta ining with UEA T-FITC was sensit ive to blocking with 
0.!1 M L-fu cose, as expected from t he spec ifici ty of the lectin . 
Control experiments with unfixed sections showed t hat t he 
intensity of fluorescence was variably reduced by up to 40% by 
ext raction wit h aceto ne but showed no fur t her cha nge on 
chloroform/methanol extractions at eit her low or high lect in 
concentrations (Tab le 1). T he staining pattern was resistant to 
extraction wit h Triton X-100 a nd was unaffected by trypsin up 
to t he poin t at which the section was lost from t he s lide. On 
digestion with neura minidase , t he bandlike patte rn was unaf-
fected. From t hese resul ts, it was concluded that a major UEA 
binding site was a nonlipid component of t he structura l ele-
ments of the membrane, a conclusion which was supported by 
the demonstrat ion t hat UEA I-FITC sta ined 1% SDS/1% 
mercaptoetha nol -extracted keratinocyte envelopes. 
Stainin~t of Psoriatic Skin with UEA J-FITC 
T he patte rn of sta ining in sections of psoriatic plaque ep i-
dermis at a concentration of 0.26 11M UEA 1-FITC is shown in 
F ig 2. The band of membrane sta ining in t he more super fi cial 
layers of the noncornified epidermis, seen in normal skin , was 
ab!ient. Instead, t he staining was found in the cytoplasm of 
ce ll s above t he basal layers, extending in some regions into the 
stratum corneum. The intensity of staining was genera lly low 
and va ried from biopsy to biopsy , frequent ly showing a patchy 
distribution wi t hin a single section suggesting t he irregu lari t ies 
in pso ri at ic seve ri ty t hat can be seen in hematoxylin and eosin -
sta ined sections [28]. ·Broadly, cytop lasmic staining extending 
in to the stratum co rneum was most readily observed in regions 
s howing extensive pa rake ratosis. Occasiona lly in areas of 
plaq ues showing no parakeratosis and t he presence of a gra n-
ul a r layer, sli ght membrane stain ing of the type seen in norma l 
skin reappea red just below the ho rn y layer. 
Acetone fixation reduced t he in te nsity of sta in ing by 60% 
a nd subsequent extraction with chloroform/ methanol removed 
a ll but 3% of t he ori ginal f1uorescence (Table T) . The acetone-
res ista nt staining was unaffected by Triton X-100, trypsin, and 
neura minidase. In co nt rast to normal skin, t he binding sites in 
psoriatic p laque ep idermis are t hus ve ry largely lipid in nature . 
. Staining of Normal Epidermis with HPA-FITC 
A typica l sec t ion of norma l skin stained with HPA-FITC is 
illustrated in Fig 3A. As has been reported previously [11], 
HPA sta ins the basement membrane and membranes of cells 
in t he spinous a nd gra nular laye rs. Sta ining was unaffected by 
acetone fixation. No binding of H PA-FITC to t he stratum 
co rn eum was see n a nd t he basa l layer was spa red unless t he 
section was digested with neuraminidase [11]. Following neur-
a minidase t reatment, the kerati nocyte membranes were sta ined 
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throughout the malpighian layers, including t he basal laver 
which showed a bout a 2-fold increase in staining over cont;ols 
(Tab le 1) . Staining was sensitive to blocki ng wit h 50 mM N-
acetyl-D-ga lactosa mine, was halved on extraction with chloro-
fo rm / methanol, but was insensitive to incubation with hyalu-
ronidase, chondroitinase ABC or AC; so, the in te rcellula r N-
acety l-D-ga lactosamine-conta ining polysacc harides of t he skin , 
such as dermat.an sulfate, were not involved in HPA bindin rr. 
Trypsin had no effect on sta ining in the spinous layer b~t 
caused a variab le increase in in te nsity in the region of the 
stratum gra nulosum, in some cases up to 2-fold. This band of 
sta ining extended in to the lower layers of the stratu m corne um. 
The enhancement was chloroform/metha nol-sensit ive and is 
in terp reted as glyco lipid/prote in complexes in this region. It 
FIG 2. Psoria t ic skin section stained with UEA 1-FITC. Unfixed 
sections of normal skin were stained with 0.26 11M UEA 1-FITC. 
Symbo ls as in Fig l. Bar = 20 11m . 
TABLE I. Microdensitometric evaluation of the effects of ext raction a.n.d digestion. on.lect.in binding to normal and psoriatic shin 
UEA I l-IP A 
'Treatment No rmal No rmal 
Pso ri at ic Pso riatic 
G s 8 G s 8 
Acetone-fixed Ui8 ± 0.29 0.44 ± 0.16 0.20 ± 0.07 0.26 ± 0.05 0.97 ± 0.07 0.64 ± 0.11 0.35 ± 0.03 0.35 ± 0. 12 
Unfi xed 1.72 ± 0.11 0.65 ± 0.16 0.36 ± 0.07 0.64 ± 0.08 1.07 ± 0.05 0.72 ± 0.10 0.47 ± 0.02 0.45 ± 0.1 3 
CH C I:./CH:~OH ex tracted 1.47 ± 0.11 0.67 ± 0.23 0.:13 ± 0.2 0.02 ± 0.02 0.66 ± 0.09 0.24 ± 0.04 0.15 ± 0.02 0.19 ± 0.09 
T ri ton extracted 1.44 ± 0.11 0.6 ± 0.17 0.28 ± 0.13 0.29 ± 0.13 0.99 ± 0.08 0.13 ± 0.03 0.09 ± 0.02 0.1 3 ± 0.08 
Neuraminidase 1.46 ± 0.14 0.60 ± 0.1 2 0.38 ± 0.11 0.28 ± 0.()7 1.00 ± 0.05 0.69 ± 0.10 0.65 ± 0.09 0.71 ± 0.09 
'T'ryps i n 1.27 ± 0.17 0.61 ± 0.13 0.38 ± 0.12 0.33 ± 0.15 1.01 ± 0.09 0.45 ± 0.15 0.23 ± 0.03 0.14±0.11 
PN I - t ri ton 0.93 ± 0.07 0.65 ± 0.11 0.32 ± 0.04 
PN l +triton 0.92 ± 0.03 0.61 ± 0.15 0.13 ± 0.03 
PN II - t ri to n 0.84 ± 0.1 3 0.43 ± 0.10 0. 24 ± 0.04 
PN ll +tri ton 0.68 ± 0.07 0.26 ± 0.10 0.15 ± 0.01 
Detai ls of the technique are given under Materials and Met.hods. T he uni ts are O.D. and data is given ± SO. G = upper spinous a nd granular 
lave rs: S = lower a nd midspinous layers; B = basal layer . PNI and PNll were two biopsies from lesion-free regions of psoriatic patients . 
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F I G 3. Effect of Triton X- 100 on t he sta ining of normal Rkin with 
HPA-F'ITC. Normal skin sections were stai ned with 128 nM HPA-
F ITC without (A) or following (8) extraction with l % Triton X -1 00. 
Symbols as in Fig I. Bar= 10 11m. 
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appeared t hat an HPA-binding glycolipid became increasingly 
covered by protein in t he lower layers of t he stratum corneum 
a nd was then destroyed. On extraction with Triton X-100, 90% 
of membrane sta ining in t he spinous layer was lost a lt hough 
binding to t he granu lar layer was largely unaffected (Fig 38, 
Table I). Staining in t he sp inous layers t hus appeared to ue 
associated with nonstructural membrane components. 
Staining of Psoriatic Epidermis with H PA-FJTC 
In psoriatic ep iderm is, stain ing with HPA-FITC was seen 
both in the cytop lasm a nd membranes of cell s in the sup rabasal 
regions and extended, in more seve rely affected areas, in to the 
stratum corn eum (Fig 4A ). The basal layer was spa red unless 
t he section was digested with neuraminidase. As with UEA I-
FITC, t he intensity of staining varied conside rably from biopsy 
to biopsy a nd from one region of a section to another. ln 
ge neral, cytoplasmic and membrane staining were unaffected 
by acetone fixation but both were reduced by chloroform/ 
methanol extraction or trypsin treatment by a fac tor of about 
2. Neuraminidase approx imately doubled overall sta ining (Ta-
ble I). In cont rast to norma l epidermis, Triton X-100 extraction 
of psoriatic ski n left membra ne sta ining unaffected in large 
areas. The results are illustrated in Figs 4B and 5. The micro -
densitometry t race (Fig 5) showed a reduction in the overa ll 
intensity of staining, largely as a resu lt of loss of cytop las mic 
lectin binding; but t he ampli tude of t he peaks, caused by 
membrane sta ining, remained unaffected. This effect was ob-
served in all specimens examined. 
Stain ing of Clin ically Uninvolved Epidermis from Psoriatic 
Patients with HPA 
Epidermal biopsies from clinically uninvolved areas of pso-
riatic patients, when sta ined with HPA -FITC, appea red exactly 
as did normals. Howeve r, t he sensit ivi ty of HPA sta ining in 
t he sp inous laye r to extractio n with Triton X-100 varied con-
side rably but was, in gene ral, much less tha n normal ep idermis. 
some specimens showi ng complete resistance (Table I). An 
example is illustrated in Fig 6. 
DISCUSSION 
The UEA T binding s ite of normal epidermal membra nes is 
a late product of t he maturation pathway, which , from its 
resistance to t ri ton extraction appea rs to be a structural com-
ponent of t he cell s . Moreover, its resistance to SDS/ mercap-
toethanol indicates that it is part of t he mature keratinocyLe 
envelope and this conclusion is supported by its tryps in resist-
ance. Absence of such a component in psoriatic plaques is not 
surprising in view of t he lack of a granular layer in psoriatic 
epide rmis and is consistent with t he ob ervation of Buxma n 
and Wuepper [29 ] of reduction of t ra nsgluta minase in active, 
parakeratotic regions of psoriatic p laques . The UEA I binding 
site seen in psoriatic skin is la rgely a t rypsin-resistant, chlo-
rofo rm/ methanol-soluble glycolipid, in contrast to t he case in 
normal skin , and represents quite a different p roduct. The 
finding of increased fucose-contain ing glycolipid is in accord 
with resul ts of studies on t he incorporation of fucose int.o 
glycoconjugates [18,19 ] and on changes in t he binding of UEA 
I to dispersed keratinocytes in psoriasis [17]. The results sup -
port t he view t hat major qua li tat ive changes in oli gosaccharide 
modification systems occur in psoriasis. Similar results have 
been reported by Kariniemi et a l [12]. 
Binding of HPA to norma l ski n was of two types: t rit on-
insensit ive and t ri ton-sensitive. The t riton-insensitive s it e 
showed a di stribution s imila r to UEA I a nd was largely a 
glyco lipid. It was partially occluded by tryps in -sensitive pro-
tein , espec ia lly in Lhe lower stratum corneum, and appeared to 
be a late maturation product. T he trito n-sensitive site was 
found in the spinous layer and appeared to be the major t·ype 
of HPA binding site ea rly in t he normal maturation process. lf 
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FI G 4. Effect of Tri to n X- 100 on Lhe sLa ining of pso ri aLic s kin wi t h 
HPA -FITC. Sections o f pso riat ic skin were t reated as described under 
Fi g :1. A, Wit houL exLraction; B, following extracLion wit h 1% Triton 
X -100 Sym bols as in Fi g l. Ba.r = 20 11m . 
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F IG 5. E ITecL of Lriton extraction on Lhe inLe ns ity of HPA -F ITC 
sLa ining of no rm al and psoria tic skin . Microdensitometry sca ns o{ 
negaLives of normal (left) or psoriatic (r ight ) skin sections, wi t hout 
(Lop) or foll ow ing (boLLom) Triton X -100 extraction were obta ined as 
desc ribed under Materials and Methods. The normal Lransects exte nd 
t hroughouL t he epidermis buL t he psoriatic Lraces a re samples ta ken 
from t he middle of Lhe cellula r epide rmis, represent ing about 20 % of 
an ent ire t ransect.. C = stra LUm corneum ; G = gra nula r laye r · s 
spinous laye r; B = basal laye r; BMZ = basement membra ne zo n ~. 
Ftc 6. E ffect of extraction wi t h T ri ton X -100 on t he binding of 
HPA- FITC to sections of uninvolved skin from a psoria Lic patient. 
Sections of skin from a n unin volved region of a psoriatic patient were 
t reated as desc ribed under Fig 3, with Triton X -100 extraction. Symbols 
as in Fig l. Ba.r = 10 11m . 
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it is assumed t hat pso riatic ke ratinocytes are following t he 
sa m e m aturatio n pathway as n o rmal ce lls, a lbeit in a t runcated 
manner, it wo u ld be expected t hat the triton -in se ns it ive HPA 
binding s ite would be abse nt in psoriasis. This prediction is 
con t ra ry to t he experimenta l findings . In pso riasis, a n HPA 
b inding s ite is found assoc iated with structura l e lem e nts of t he 
cell m emb ra n e ear ly in t he maturation process. The result 
provides ev ide n ce that t h e matura t io n pathway o f k e ratin ocytes 
in act ive psoriatic les io ns difTe rs qualitat ive ly from t hat in 
normal s kin a nd is not just abbre viated as a result of t h e ra pid 
t ra n s it of t h e ce ll s. This result is in accord with t he loss of 
67,000 d a lto n ke rat in l30-34j, whose synthesis comme nces in 
t h e immedi ate ly s uprabasa l cells of t h e epide rmis [35]. 
A further in te resti n g feature of triton-resistance HPA sta in-
ing is its a ppea ra n ce in t he spinous layer of uninvolved s kin of 
psoriatics. The a m oun t is variable bu t we have found no diffi -
cul ty in di stinguishing specime ns from n o rma l a nd psoriatic 
individuals . The observatio n s uggests t he incipi en t expression 
of a cellul a r fun ctio n whi c h reac hes full development in the 
psori at ic lesio n a nd is co nsistent with the disease resul t ing 
from an altera tion in the control of a lterna tive pat hways o f 
maturation. A s imilar co n clu sion was dra wn from studies o n 
t he inductio n o f epidermal prolife ratio n in the sympto mless 
s kin of p soriatics by pro pa n a lo l injection o r tap e-strippin g 
[36]. ln t h e case of t ri to n - resistant HPA binding, howeve r , t h e 
o bse rvation is re lated to a m a rk e r for maturatio n a nd occurs 
w it h out a n y s timulus. It suggests that even in clinically unin -
volved s kin o f psoriatic p atie nts, t he ke ratinocytes are a lready 
s howing so m e induction o f the alternative pathway. The pres-
e nce o f t hi s s taining reactio n may provide a marker for latent 
psorias is a nd be m o re con ve nie n t t han t h e estimat io n of la bel -
ing index a fte r propanalol injectio n . 
We should like to thank Dr. Alvin J. Cox a nd Dr. Vera B. Morhenn 
fo r helpfu l c riticism and advice. 
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